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Purpose:
Accurate data on the volume of water being disch:irged over
.white-Dak Dam will be of value from two chief aspects. First,
l ‘ - ikpowing the volune of discharge as a function of time, and having
determined by cur sampling the activities per unit volume at particu~
ih'é‘””timé, it is possible to closely estimate the total quantity of
radioactive material released into the Clinch River and lLiatts Bar
" Regervoir, With suitable constant monitoring equipment in use at
M.OakDam as contemplated, after careful caliberation an exact
«somtinuous record of total activity escaping will be ottained. i\\
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The second use for this data will be in correlation with
rainfall values and the known wabershed arca to determine the frae-

tion of reinfull running off into Lhite Oak Creek, noting its vari-
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ations with intensity und duration of rain, se as to have dutz for

properly estimatimg the dilution obtained in the “hite Uak drain-

age arca of the Settling basin discharge. For the evaluation of




reinfall runoff, the dam discharge volume will need to be corrected

by the amount of water pmtped from the Clinch River.

This report describes the apparatus used in making the meas-
ix_ments_ of discharge volume, ti.c caliberation of this anparatds
.and the computations of flow rate from the data oblained.

:l‘ha a@a.rat.us used :.n obtaining data for dam discharge fiow
~mt.u 10 :showm sohematically in Figure I; attached. The level of
thag;t?r in t.he lake is recorded on a clock driven Bristol record-

e where an Med pen traces a linc on & ghart. The ehart runs for
m daya and the line traced 1s fartaer from the center as the
Jake level. inereases. The height of the top of the upper sate over
. ahi.oh the water discnarges is indisated by & pointer which is oppo-
~aite # -gauge board marked so as to show tho extent to which the
upper gate is open. Zero on the gauge boerd indicates tie upper
‘gate to be entirely closed and its top at elevation 750.0 fi.. acove

sea level.

Galys "
To get duta on. the values of "h%, the lake level wea allowed
to inerease by closing the gate and as the lcvel rosoe from day %o

day the gate was lowered until Just even with the water then raised

bagk up. This gave data on tne position of the gate as shown on




the gauge board,  compared with water level indicatlons shown on
the chart. This data was taken over the pariod from Septenber 29,
1947 through October 16, 1947 and when plotted geve & linear re-
lationship shown in Figure 2 attached. Values checked wore be~
twean an initial relationship of 4.65 gauge board reading to which
the ohart value of 34.0 divisions correspanded and a final value
of 2.20 gauge board eorresponding to 58.0 divisione. In Figure 2
each «paz-'hicular data point has not been indieaﬁe& to avoid eon-
mgiqn in the use of this resultant graph for computation, and the
:tx;aig!mt line has been extended befond the range of the poi:;ta
eheoked, assuning confimed linearity in the extrapolation range.

Somputation

| An engineering e,uasion (which mey be verified by inte ;rauon)
gives the volume of flow, F, in cu. ft. per aeg. ags

(1) F=2/3bh Y2 /55

where g is the aecaleration of gravity, which for this latitude is
32.15 £t/sec® and b and h are the width of the opening and the
i;eight. of water in feet. Fgr this a;rpliyation b is conetant at
4 feet and h is as shown on Figure I. KAowlng the position of the
top of the gate from the gauge board reading, and the water level |
from the ehart, mhich can be converted to its equivalent gauge board
value, the difference gives the vélue of h. Using the known values

for the constants in equasion (1) we ;et

(2) F=2/3-4-n 32/ 7" 25




3/2 cu. ft./sec.

(3) FP=2&in
For convenience in computation, 2 plot was made of h versus h 3/2

on four scale gemi~log paper and is included as Figure 3.

As an illustrative computztion consider chart values from

-midnite November 11 of 50.7 to midnite November 12 of 47.3.

MMg this time the gate was constant in position at 4.0, The

average ghart reading vag 49.0 which corresponds, from Figure 2,
. {0 a gate posit;ion of 3.15. The vai#e of h by difference then is

.85 feet. From ﬁgm 3 the value of h /2 can be read as .78

and this when put in equasion 3 givea:

(4) P=2l4x O-?é = 16.7 cu.ft./cae.

This is tne_ equivalent of 10.8 million gallons per day.
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